Bacampicillin uptake is shared with thiamine in Caco-2 cells.
Bacampicillin was developed as a prodrug to improve the intestinal absorption of its metabolite ampicillin. This study was undertaken to characterize bacampicillin transport in Caco-2 cells. The uptake of bacampicillin in Caco-2 cells was significantly greater than those of ampicillin and pivampicillin. An Eadie-Hofstee plot obtained from 5-min uptake of 0.2-5 mM bacampicillin was linear, indicating the presence of a saturable transport system for bacampicillin with K(m) and V(max) of 3.6 mM and 23.9 nmol/mg protein/min, respectively. Hydrophilic organic cations such as choline, cimetidine, guanidine, nicotinamide, 1-methylnicotiamide, and tetraethylammonium failed to modulate bacampicillin uptake in Caco-2 cells whereas diphenhydramine, procainamide, and thiamine significantly depressed it. Moreover, when thiamine was preloaded in Caco-2 cells, bacampicillin uptake was significantly increased, indicating that this cationic vitamin was capable of trans-stimulating bacampicillin transport across the apical membrane of Caco-2 cells. However, trans-stimulated bacampicillin uptake was not observed in the presence of diphenhydramine. Bacampicillin uptake increased with elevation of the medium pH, and the known modulators of thiamine transport such as amiloride and oxythiamine significantly inhibited bacampicillin uptake. Thiamine also significantly decreased the apical-to-basolateral transport of bacampicillin across Caco-2 cell monolayers. However, thiamine did not exert any modulating effect on pivampicillin uptake and its apical-to-basolateral permeation in Caco-2 cells. These results suggest that bacampicillin is transported in Caco-2 cells, sharing a carrier-mediated system with thiamine.